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The gaseous signalling molecules nitric oxide (NO), carbon
monoxide (CO) and hydrogen sulphide (H2S), also known as
‘gasotransmitters’, beyond controlling several important physio-
logical processes, such as vasodilation, neurotransmission, cell
death and the response to oxidative stress, play a role in the
regulation of mitochondrial respiration. While all gas-
otransmitters are inhibitors of cytochrome c oxidase [1,2], H2S
at low concentration can also act as a reducing substrate for the
respiratory chain [3]. One of the major sources of H2S in humans
is cystathionine beta-synthase (CBS), a key enzyme of the
transsulfuration pathway. CBS harbours a heme moiety that acts
as redox sensor [4]. Of interest, the heme in the reduced state is
able to bind CO or NO, impairing catalytic activity at the
pyridoxal-5′-phosphate active site. Herein the binding of CO
and NO to the ferrous heme of recombinant human CBS was
investigated by static and stopped-ﬂow spectroscopy [5]. In
these experiments, CBS proved to bind NO much more quickly
(kon≈ 8 × 103 M−1 s−1) and tightly (Kd ≤ 0.23 μM) than cur-
rently thought, in line with the in vivo role of NO in CBS
modulation. These ﬁndings suggest that CBS integrates the
interplay between the gaseous signalling molecules CO, NO and
H2S, thereof contributing to regulation of mitochondrial energy
metabolism.
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Activation of the NAD+-dependent deacetylases (sirtuins) by small
molecules, calorie restriction or exercise promotes mitochondrial
biogenesis and activities. The switch from energy storage toward
increasing energy expenditure in adipocytes is a promising method of
combating obesity, especially in the context of an impaired ability of
adipocytes of obese subjects to aerobic metabolism. The pleiotropic
effects of incretins and its mimetics has been partially revealed, but its
inﬂuence on adipocyte metabolism is not yet completely discovered.
The study was aimed to ﬁnd mechanisms of the pleiotropic inﬂuence
of GLP-1R agonist, exendin-4, on human adipocytes, with particular
emphasis on mitochondria-related effects. Human cell line CHUB-S7
were differentiated (20 days) tomature adipocytes and than exposed to
GLP-1R agonist, exendin-4 (100 nM) or for GLP-1R antagonist, exendin-
9 (100 nM) for 24 h. Exendin-4 was found to uncouple mitochondrial
electron transport from ATP by permeabilizing the inner mitochondrial
membrane, slightly decreasing mitochondrial membrane potential
analyzed by JC-1 staining and ﬂow cytometry. Basal respiration rate
revealed by high resolution respirometry (Oxygraph o-2 k, Oroboros) in
exendin-4 treated adipocytes was higher than in non treated cells.
Moreover, the relative contribution of uncoupled respiration was also
signiﬁcantly higher comparing to control cells. ATP level, determined by
luminescent assay, remained unchanged after cells exposure to GLP-1R
analog. Intracellular production of Nampt, aswell as secretion of visfatin
to the culture medium (measured with ELISA method) were higher in
exendin-4 treated human adipocytes. The initial analysis of gene
expression (Real time PCR) indicated a sirtuins pathway involved in
the mitochondrial effects observed. The results were conﬁrmed to be
dependent on interaction with GLP-1 receptor, as the presence of
exendin-9 abolished the effects of exendin-4. In conclusion, the
stimulatory effects of exendin-4 on mitochondrial bioenergetics,
enhancing respiratory capacity and an uncoupled respiration, inmature
CHUB-S7 adipocytes was observed. Increasing energy expenditure
under the exendin-4 in CHUB-S7 cells suggests a mechanism which
may be partially responsible for body weight reduction observed in
clinical trials in patients using incretin mimetic drugs in the treatment
of type 2 diabetes. Supported by: UJCM grant K/ZDS/004496 and NCN
grant no. K/PBN/000001.
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Some bacteria, fungi, and plants contain an alternative respira-
tory chain where the function of complex I is replaced by one or
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